MMUHNCTEPCTBO HAYKHU U BBICIIIET'O OBPA3OBAHNMS
POCCUMCKOHN ®EJIEPALINA
®EJIEPAJILHOE TOCYIAPCTBEHHOE BIOIDKETHOE O5PA3OBATEJIbHOE
VUPEXXJIEHUE BBICIIIETO OBPA3OBAHVA
«JIYTAHCKUIM TOCYIAPCTBEHHBIM YHUBEPCUTET
MIMEHU BJIATUMIPA JTATLST»

MHCTHUTYT TpaXJAaHCKOHW 3aIHUTBE
Kadenpa oxpaHsl TpyAa B 0€30MaCHOCTH XU3HEASATEILHOCTH

Mankus 10.B.

20 roma

®OHJI OIIEHOYHBIX CPEJACTB
0 y4eOHOH JHCIHIJIHHE

«Be30nacHoOCTh KU3HEAEeATeTbHOCTH
13.03.02 DneKkTpo3HepreTUKa 1 3JIEKTPOTEXHUKA

DJeKTpOCHa0KEHHE
PaspaboTyuk (pa3paboTUnKH): Fo
/{""//';g:‘:
JIOLIEHT pL Caio B..
=~ {ionnucs)
CTapIlii IpernonaBareib A S [Tponuna [O.I"
77 lomnics)

®OC paccMOTpeH 1 ono6peH Ha'3a¢enaHny Kadeapsl OXPaHbI TPy/a i 0e30I1aCHOCTH
KHU3HEIESITeIbHOCTH OT «25» 02 2025 1., mpoTtoxon Ne 4.
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Jlyrauck 2025 .



KoMIieKT 011eHOYHBbIX MaTepHuaJa0oB 10 TUCHUILJIMHE
«be30macHOCTDb KU3HeAEATEIbHOCTH

3ajannsi 3aKPbITOTO THIA

3aaHus 3aKPHITOT0 THIIA HA BBIOOP NMPABWIBHOIO OTBETA

Buvibepume ooun npasuvHwili omeem.

1. OntumanbHble MUKPOKIIMMATHYECKHUE YCITOBUS 00ECIIEUUBAIOT:

A) mo0ble mapamMeTpbl MUKPOKINMATA;

b) obmee u nOKambHOE OUIYIICHHWE TEIIOBOTO KoMdopTa B TEYCHHE pabodyeid
CMEHBI ITPU MUHUMAaJIbHOM HaIpPsSKEHUH MEXAHU3MOB TEPMOPETYJISIIIUY;

B) coueranue mapaMeTpoB MUKPOKJIMMATa, KOTOpPbIE TIPU  KOPOTKOM
CUCTEMATHYECKOM BO3JCHCTBMM Ha 4YeJiOBeKa OO0ECIEeYMBAIOT COXpPaHEHUE
HOPMAaJIbHOTO TEIJIOBOIO COCTOSIHHUSI OpraHuM3Ma C HalpsSyKEHUEM MEXaHU3MOB
TEPMOPETYJIISLINH;

[') temmeparypa Bo3ayxa 25°C, OTHOCUTENbHash BIAXHOCTb 35%, CKOpPOCTh
NBIKEHUA Bozayxa 0 m/c.

[IpaBuinbHbIi OTBET: b

Komnerentuu (naaukaTopsl): YK-8 (YK-8.1)

2. 3amuTHOE 3a3eMJICHHUE — JTO:

A) TpeIHaMEpPeHHOE DJJICKTPHYSCKOE COCIUHEHHUE C 3eMIIeH MeTaUIMYeCKUX
HETOKOBEIYIIHUX YaCTEM;

bB) mnpemHamMepeHHOE SJICKTPHUECKOE COCAMHCHHE C HYJICBBIM 3allUTHBIM
MIPOBOJIOM;

B) mnpeaHamepeHHOE DSJICKTPHUUECKOE COCAMHEHHE C 3E€MJICH METaTHYeCKHX
TOKOBEAYIIMX YACTEW;

I') npegHaMepeHHOE DIACKTPHUUECKOE COSAUHCHIE TOKOBEAYIIHNX YaCcTel C HYJIEBBIM
3aIUTHBIM IPOBOJIOM.

[IpaBunbHbIii OTBET: B

Komnereniuu (naaukatopsl): YK-8 (YK-8.1)

Bbl6epume 6C€ NpasusibHovle omeemaol.

3. Buubl HCKYCCTBEHHOTO OCBEIICHHMS 10 (DYHKIIMOHAIBHOMY Ha3HAUCHUIO:
A) aBapwuiiHOe

b) oGriee

B) pabouee

I') nexypHoe

) oxpaHHoe

E) cneuuansHoe



’K) 3BakyaunoHHoe
IIpaBunbubie otBeTH: B, A, I, I, E
Komnerennuu (naaukaropsl): YK-8 (VK-8.1)

?.az:amm 3aKPLITOI0 THIIA HA YCTAHOBJICHHUE COOTBETCTBUA

Yemanosume npaesujlibHoe coomeenicmeue.

RanCOOMy djlemermy Jjiesoco cm0ﬂ6ua coomeemcmeyem moJlbKo 00UH DJ1eMenm

npasozo cmoadya.

1. YcraHoBUTE  COOTBETCTBHE MEXAY  BEIMYUHOHW  KOJUYECTBEHHOTO
MOKAa3aTelIsi OCBEIIEHHOCTH B €€ SIUHUIICH U3MEPCHHUS.
1. CgseroBoii notok (F) A) kangena (kn)
2. Cuna cBeta (1) b) momen (Jim)
3. Ocgemennocts (E) B) mtokc (k)
[IpaBuIbHBIN OTBET:
1 2 3
b A B

Komnerennun (maaukaropsl): YK-8 (VK-8.1)

2. YCTaHOBUTE COOTBETCTBHE MEXIy MPUOOPOM W BEIMUYHWHOHN, KOTOPYIO OH

u3MepseT
1. Illymomep A) Temmepartypa Bo3ayxa
2. JIrokemeTp b) ckopocTh IBUXKEHUS BO3yXa
3. IlcuxpomeTtp Accmana B) ypoBens mryma
4. AuemomMeTp ') ocBenieHHOCTH
[IpaBubHBIN OTBET:
1 2 3 4
B I A b

Komnerentuu (namukatopsl): YK-8 (YK-8.1)

3. YcTaHOBUTE COOTBETCTBHE MCXKIY BUJaMU IIyMa U €ro HCTOYHUKAMU:

1 MexaHWYECKuit

9 a’po(ruapo)
JTUHAMUYECKUMN

3  TepMHYCCKHMA

A)

b)

B)

BO3HHMKAET TMpu TypOynHu3aluyd TMOTOKAa H
OTKJIOHEHUU IUUJIOTHOCTH T'a30B MPU TOPEHUHU,
a TaKkKe MTHOBEHHOM W3MEHEHUH
MHTEHCUBHOCTH BBIJICJICHUS TEIlIa,
MPUBOASAIIETO K MTHOBEHHOMY MOBBIIICHHUIO
JIaBJICHUS

VMITYJIbCHBIN

BO3HHUKAeT IIpU JABWXKEHUM Trasa, Iapa,
JKUJIKOCTH B pe3ysibTare  IyJbCaluH
JIaBJICHUS n3-3a TypOyJIEHTHOTO
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NepeMEINBAHUS TOTOKOB

. BO3HHMKAET IIPpU JABWXKECHUHM, COYAApECHHUU

4 B3pBIBHOMU I b A ’ YAap ’
TPEHUHU JeTaJIel MallluH 1 MEXaHU3MOB

[IpaBuIbHBIN OTBET:
1 2 3 4
B r b A

Komnerennuu (maaukaropsl): YK-8 (VK-8.1)

3aIlaHl/lﬂ 3aKPbITOTO0 THIIA Ha YCTAHOBJICHHUE l'[paBI/IJ'leOﬁ
nocJIeaA0BaTC/JIbHOCTH

Yemanosume npasuilbHyro NOCIe008aAMENbHOCHb.
Sanuwume npasuibHyro noce008amelbHOCb 6yK6 cjllesa Hanpaeo.

1. PaccraBpbTe B MNPaBWIBHOW MOCIEAOBATEIILHOCTH MEPOIPUATUS TPU
OKa3aHWM TIEPBOM TMOMOIIM JIMIIAMH, HE MMEIONUMU MEIUIIMHCKOM
MOJATOTOBKHU:

A) Onpenenenre HaIU4Ks MPU3HAKOB KU3HU Y TIOCTPAAABIIIETO.

b) IlpoBeneHue oleHKU OOCTAHOBKM M OOecrieueHue Oe30MacHBIX YCJIOBUU st
OKa3aHWs MEPBOU MMOMOIIH.

B) Bb130B ckopoii MEIUIIMHCKOW MTOMOIIIH.

[') IlpoBeneHue 0030pHOTO OCMOTpa MOCTPAJABIIEro (MOCTPAABIINX) ISt
BBISIBJICHUS TPOAOJIKAIONIETOCS HapYKHOTO KpoBoTeueHus. [Ipu HEoOXoamMocTH
OCYIICCTBICHUE  MEPONPHUATHA IO BPEMEHHOH  OCTAaHOBKE  HAPYKHOTO
KPOBOTEUEHHUSI OJJHUM WJIM HECKOJIBKUMHU CITIOCOOAMH.

[TpaBunbubiii otBeT: b, I', A, B

Komnerentuu (naaukatopsl): YK-8 (YK-8.1)

2. PaccraBpTe B NpaBWJIBHOM TOCIIECIOBATEIBHOCTH JCHCTBHS TPH IEPEIOME
(BBIBHXE) HJIH OXKOTE

A) Omnpexnenute, BO3MOXHO JIM TEPEMEIIEHUE TMOCTPAIABIIETO 10 MNPUOBITHS
cnenuanucToB. He mepeHocuTe noctpagaBlIero U HE MEHSWUTE €ro MOJI0XKEHUs Npu
TpaBMax IMO3BOHOYHMKA!
b) [Ipu HanMumMy KpOBOTEUEHHSI OCTAHOBUTE €TO.
B) OO0ecneubTe HENMOABMXXKHOCTh KOCTH B 0OJIACTH MepeoMa — IPOBEAUTE
uMMmoOunm3anuo.  Jmg  atoro  HeoOXOoauMo — OOE3JIBHXKHUTH  CYCTaBhl,
pPacnoJIOKEHHbIE BhIIIE U HUXKE TIEpesioMa.
I') Hasmoxxute mmHy. B kadecTBe IIMHBI MOYKHO HCIIOJIB30BAaTh IJIOCKUE MMAJKH,
JIOCKH, JUHEHKH, TpyThs U mpouee. [llnHy HEOOXOAMMO IUIOTHO, HO HE TYTO
3a(UKCUPOBATH OMHTAMU WJIH TJIACTHIPEM.
J) OmueHute TAXKECTh COCTOSIHUS MOCTPAJABUIETO, OMNPEIETUTE JOKATU3ALMIO
nepesoMa.
[IpaBunbshbiii otBeT: [, b, A, B, T
Komnerentuu (namukaTopsl): YK-8 (YK-8.1)
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3. PaccraBpTe B mpaBWIBHOW MOCIEAOBATEIILHOCTH JIEHCTBUS TPU TOXKape Ha
00BeKTe

A) HeMeIJIeHHO COOOIIUTh O TOXKape B MOXKAPHYIO OXPaHy MO TOPOJCKOMY
tenedony mo Homepy «01» uiu mo MoouILHOMY TenedoHy mo HoMmepy «112» (mpu
TOM HEOOXOJMMO YETKO Ha3BaTh aJ[peC OpPraHU3AlMH, MECTO BO3HUKHOBEHHS
Mo’Kapa, a TakyKe COOOIIUTh CBOIO JOJKHOCTh M (haMUJIUIO) U U3BECTUTD O MOXKape
PYKOBOJAMTEIISL OpTraHU3aIMK WA 3aMEIIAIOIIET0 ero padOTHUKA;
b) 3aneiicTBOBaTh CHCTEMY OINOBELIEHUS JIFOJIEH O TOKape, MPUCTYIIUTh CAMOMY U
OpUBJICYb APYTUX JIMI K 3BaKyallMd M3 3/aHUs B 0€30MacHOE MECTO COTJIACHO
IUIaHy ABaKyalllH;
B) opranuzoBarh BCTpeuy MOXKapHBIX MOAPA3ACICHUN (BBIACIUTH IJISI BCTPEUYU
MOKAPHBIX MOAPA3ACICHUNA JTUI0, XOPOUIO 3HAIOLIEE PACIOIOKEHHUE MOABE3THBIX
yTel U BOJJOMCTOYHUKOB);
[') nmpu HEOOXOAMMOCTH OTKJIOUUTH DJIEKTPOIHEPTHUIO, MPHOCTAHOBUTH PabOTy
OTJICJIbHBIX arperaroB M Yy4YacTKOB, CIOCOOCTBYIONIMX PAa3BUTHUIO TMOXKapa H
3aIBIMJICHUIO TTIOMELIECHUN 30aHUs;
JI) omleHuTh OOCTAaHOBKY UM TPHUCTYHHTh K TYIICHHIO OdYara BO3TOPaHHS
UMEIOIUMHUCS TIEPBUYHBIMU CPEJICTBAMU TIOKAPOTYIICHUSI (OTHETYIIUTEIISIMH),
JUIS1 TMKBUAAIMY €T0 Ha pAHHEHN CTaJuu.

[IpaBunenslii oTBET: A, b, I', /I, B.
Komnerennuu (maaukaropsl): YK-8 (VK-8.1)



3ajjaHusi OTKPBITOIO THIIA

?.az:amm OTKPLITOI0 THIIA HA JTOIIOJTHECHHUEC

Hanuwume nponywennoe cnoso (crosocouemanue).

1. BeposiTHOCTh HAHECEHUS BPE/Ia C YUETOM €€ TSKECTH — ITO
[IpaBUIBHBIN OTBET: PUCK
Komnerennun (maaukaropsl): YK-8 (VK-8.1)

2. PaboTHuKH, 3aHATHIE HA pabOTax C BPEAHBIMU U (WJIM) OIMACHBIMH
YCJIOBUSIMM TpyJa (B TOM YKCJIE Ha MOJ3EMHBIX paboTax), a TakkKe Ha
paboTax, CBSI3aHHBIX C ABMKEHUEM TPAHCIOPTA, MPOXOAAT 00s3aTEIbHBIC
npeaBapuTeNbHble (MPU MOCTYIJIEHWH Ha paboTy) U MEPUOAHYECKHE (s
Uil B Bo3pacTe 21 roga — e€XeroJaHeIe) TS
ONpENENeHUs] MPUTOAHOCTH OSTUX pPaOOTHUKOB JJii  BBINOJHEHUS
opy4aeMoil pabOThl U IpeIyNpexIeHUs TPO(HEeCCHOHATBHBIX 3a00JI€BaHUI.

[TpaBUIIbHBIN OTBET: MEIULIMHCKAE OCMOTPbI
Komnerentuu (naaukaTopsl): YK-8 (YK-8.1)

3. Hampsokenue Mexay AByMS TOUKaMHU IIENH TOKA, HAXOMSIIMMHUCS OJHA OT
JIPYTOM HA PACCTOSIHUU Iara, Ha KOTOPHIX OJHOBPEMEHHO CTOUT YEJIOBEK,
Ha3bIBACTCs .

[IpaBUIBHBIN OTBET: MIATOBOE HAIPSIKECHUE
Kommnerentuu (namukatopsl): YK-8 (YK-8.1)

3ajaHus OTKPBITOIO THIIA C KPATKUM CBOOOIHBLIM OTBETOM

Hanuwume nponywennoe cnoso (crosocouemanue).

1. — 9TO CHCTE€Ma 3HAHWMW, HAMPAaBICHHBIX Ha OOecredeHue
0€30MacHOCTH B TIPOMU3BOJCTBEHHOM W HEMPOM3BOJCTBEHHON cpefe, ¢
y4eTOM BIUSHUSA Y€JIOBEKa Ha )KM3HEHHYIO Cpey.

[TpaBrIIBHBIN OTBET: O€30MaCHOCTD ku3HeaesaTeIbHOCTH/BXK ]
Komnereniuu (naaukatopsl): YK-8 (YK-8.2)

2. YpoBeHb pHCKa, KOTOpPBIH OOIIECTBO MOXET MPUHATH (pa3peuIuTh),
YUUTHIBASI TEXHUKO-D)KOHOMUYECKHE U COLMAIbHbIE BO3MOXHOCTH Ha
JTAHHOM 3Tare CBOETO pPa3BUTHUS — 3TO

[IpaBUIBHBIN OTBET: MPUEMIIEMBIN PUCK/IOMYCTUMBINA PUCK
Komnerentuu (namukatopsl): YK-8 (YK-8.2)




3. — 3TO CHCTEMa COXPAHEHHUS JKU3HU U 370POBbsI pAOOTHHUKOB
B IIpoLlecCce€ TPYAOBOM MAESITENBbHOCTH, BKIIOUArOLasi B ce0s IPaBOBBIE,
COLIMAJIbHO-?PKOHOMUYECKUE, OPraHU3allMOHHO-TEXHUUYECKUE, CaHUTapHO-
TMTMEHUYECKH, JIEYEOHO-IPOPMIAKTUUECKHE, pPEeaOUIUTALIMOHHBIE U WHBIE
MEPOIPUSITHSL.

[IpaBunbHBIN 0TBET: 0XpaHa Tpyaa/OT
Komnerennuu (maaukaropsl): YK-8 (VK-8.2)

3aIlaHl/Iﬂ OTKPLITOT0 TUIIA C PAa3BEPHYTHIM OTBETOM

1. Pemure 3anauy.

OnpenenuTh, Ha CKOJIBKO JHEH COKPATUTCS MPOJOJLKUTEIBHOCTh KU3HU
(AT) KypwiIbIIHKa, €CIIM U3BECTHO, YTO CPEIHSS MPOIOIKUTEIBHOCTh KU3HU (T)
cocraBisier 73 Toma wuimum 26663 OHSA, a PUCK KypUJIbIIMKa (WK €ro
VH/MBHyaIbHAsS BEPOSTHOCTb CMepTH) paBeH 7-10 7,

IIpuBecTu penieHue 3a1a4u.

Bpewms BoinonHenus — 10 muH.

Oxunaemsblid pe3ysbTar:

Haiinem npopomkutensHocTh Ku3HU (AT) Kypwibliuka u3 (HOpMYyJIbI

pucKa:
AT

R =
T
AT=R-T=7-10"2-26663 = 1866,41 gueii unu 5,1 seT.
Otser. Ha 5,1 net cokpaTuTcs MpoAOKUTENBHOCTD )KU3HU KYPHUJIbLIMKA.
Kputepuu onieHnBanus:
— HaXO0KJ€HUE MPOJIOJKUTEIBHOCTD KU3HU U3 (POPMYIIBI pUCKa
Komnerentuu (naaukatopsl): YK-8 (YK-8.3)

2. Omnpenenutb, COOTBETCTBYET JM HOPMAaM €CTECTBEHHAsi OCBEIIEHHOCTh B
IPOM3BOJCTBEHHOM IIOMEIIECHUH, €CIH: HapyXKHas OCBEIIEHHOCTh E.,, =
10000 nx; BHyTpeHHSS ocBenieHHOCTh E,, = 200 1K; HOpMaTUBHOE 3HAYCHHE
KEO, cooTBeTcTBYyMOIIEE pa3psaay U NMOAPA3PIAY 3pUTEIBHON pabOThl €, =
1,5%.

[IpuBecTH MONHOE pelIeHNE 3a0a4Hu.
Bpewms Boimonnenus: 10 mMuH.

OxunaeMblid pe3yJbTar:

Haiinem ¢paktudeckoe 3HaueHue KEO = Lon 100% = 200, 100% = 2%.

Esap 10000

HopmatuBHasi OCBEIIEHHOCTH JTOJDKHO OBITH B mpesenax =10% oT HoOpMaTUBHOTO
sHaueHnss KEO (2% >1,65%).



OTBEeT. eCTECTBCHHAasl OCBCIICHHOCTh B TIOMCIIEHHHM HE COOTBETCTBYET
TUTUCHHUYECKUM HOPMAaTHUBaM, TaK Kak (DakTHYecKoe 3HA4YeHHE €3 OoJblie
HOPMATHBHOTO 3HAYCHHUS €.

Kpurtepuu orieHUBaHMS

— onpenenenue paxtudeckoro 3HadeHust KEO;

— cpaBHeHue pakTudeckoro 3HaueHuss KEO ¢ HopMaTHBHBIM;

— BBIBO/I.

Komnerennuu (maaukaropsl): YK-8 (VK-8.3)

3. Ompenenuth KOIPHUIIMEHT YACTOTHI M TSHKECTH IPOU3BOJCTBEHHOTO
TpaBMaTH3Ma [Js TPEANPUATHS, B KOTOPOM: CPEIHECHHCOYHOE YHCIIO
paboraromux 3a oT4deTHBIA mepuox P = 20000 den., KOIUYECTBO
HECYACTHBIX ciyyaeB Ha mpousBojcTBe N = 40 u oOmiee 4uciao IHEH
Herpyaocnocoonoctu J1 = 700.

[IpuBecTu moyiHOE pelieHue 3a1auu.
Bpewms BoinonHenus: 10 MuH.
OsxumaemMblid pe3yibTar:

Haitnem xoapduruent gacrorsl (K,)

T 40
K, = 5 1000 = 55000 1000 = 2 (HC na 1000 paboraromux).
Haiinem kospunment Tsokectn (K;)
K, = % = % = 17,5 (konmuecTBO qHEH HeTpyaocmocooHoctr Ha 1 HC).

Otser. K, =2, K, =17,5.

Kpurepuu onieHuBaHus:

— onpeeneHre kodddurmenta yactotsl (K.);
— onpeeneHue kodddummenta tsoxectu (K,).
Komnerenmuu (naaukaTopsl): YK-8 (YK-8.3)



3KCIIepTHOe 3aKJIIOYCHHE

[IpescTaBieHHbINH (OH/ OLEHOYHEIX CPENCTB (Hanee — ®OC) 1Mo QUCLMILINHE
«Be30MMacHOCTh KU3HEAEATENBHOCTI cooTBeTcTByeT TpedoBanuam ®T'OC BO.

[Ipepnaraembie (OPMBL M CPEICTBa TEKYLIEro M IPOMEXYTOYHOIO0 KOHTPOJIA
afeKBaTHBI TeNsIM H  3ajJadaM pealusallfii OCHOBHOH IpPO(eCCHOHAIBHOU
00pa3oBaTeNbHOM MNPOrpaMMbl IO HANpaBIe€HMIO IOATOTOBKH / cTenuanbHOCTH
13.03.02  DIeKTpodHEepreTHKa W  ONeKTPOTEXHHKA  MNpOQUIb  IOATOTOBKH
DieKTpOCHa0XEHHUE.

OlleHOYHBIE CPEJICTBA IS TEKYIETO KOHTPOIS YCIIeBAEMOCTH, IPOMEXXY TOIHOH
aTTeCTaI[MH TI0 HTOTaM OCBOSHHS IUCIMILTAHEI IPEACTABICHBI B IOTHOM 00beMe.

BBl OLIEHOYHBIX CPEJICTB, BKIIOUEHHBIC B IIPEICTABNEHHBIA (HOH/, OTBEIAIOT
ocHOBHBIM npuHIuaM Gopmuposanus @OC.

Pa3paboTaHHBIN U PEICTAaBICHHBIN [ SKCIIEPTU3BI (POHT OLICHOIHBIX CPEIICTB
DEKOMEH/IyeTCs K HCIONb30BAHMIO B IIPONECCE IMOATOTOBKH OOYJAOIMXCA IO
yKa3aHHOMY HaIpaBJIEHHIO / CIIEI[HaTbHOCTH.

IIpencenareinb y4eO0HO-METOANIECKON KOMHCCHH
WHCTUTYTA A Muxaitnos /I.B.



JIucT n3MeHeHu i ¥ TONMOJTHEeHUH

n/n

Buab! nononHenuit u
U3MEHEHUN

Jlata u HOMep MpOTOKOJIa
3acenanus kadeapsl (kadenap),
Ha KOTOPOM ObLIH
paccMOTpeHbI U 0J0OPEHBI
U3MEHECHHUS U JTOTIOJTHEHHSI

Iloamuce
(c pacumdpoBKoif)
3aBEYFOIETO
kadempoit
(3aBeyromux
Kadeapamn)




